Contact nozzle for electric arc welding 

Technical field 

5 The present invention relates to a contact nozzle for 
electric arc welding and also a spring element for 
mounting in such a contact nozzle and also a welding 
torch with such a contact nozzle. 

1 0 Background 

In arc welding with mechanized feed of continuous 
welding wire, where the welding current flows through 
the welding wire, use is made of a contact nozzle, 

15 which can be mounted in a welding torch, with two main 
functions. Firstly, the contact nozzle is to guide 
mechanically the delivery of the welding wire from the 
welding torch so that the arc which is established 
during welding between the welding wire end and the 

20 welding workpiece has a repeatable and constant point 
of impact on the workpiece under otherwise unchanged 
conditions of the workpiece relative to the welding 
torch. Secondly, the contact nozzle is to bring about 
reliable and repetitive welding current transfer from 

25 the contact nozzle to the welding wire. 

A contact nozzle of the kind mentioned above is 
normally made of pure copper or a copper alloy, or 
alternatively by powder metallurgy where copper 

30 constitutes an essential part. It is in the main 
designed as a tube with a through-hole for passage of 
the welding wire. One end is designed for connection to 
the welding torch, in most cases by means of a thread 
8. The other end is designed so as to minimize the 

35 amount of welding spatter which becomes attached to the 
contact nozzle, for example by means of a slightly 
conical shape with a rounded end surface. The contact 
nozzle is often provided with a wrench grip so it is 
easier to take hold of and to detach from the welding 
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torch. 

Contact nozzles of the above kind are a consumable part 
in welding. In the case of automated welding, it often 
5 happens that the nozzle is exchanged, as a preventive 
measure, a number of times a day in order to avoid 
welding defects occurring during production. This 
involves a considerable cost in terms of both nozzles 
themselves and lost production time. The wear of the 

10 nozzles manifests itself in, for example, the output 
hole being enlarged and thus impairing the ability of 
the nozzle to guide the wire. This wear is caused 
partly by pure and simple mechanical wear as the wire 
passes through the nozzle but also by electric erosion 

15 in connection with spark formation when current 
transfer from contact nozzle to welding wire takes 
place. Another sign of a worn nozzle may be that the 
contact transfer of the welding current begins to a 
greater extent to migrate between different points in 

20 the nozzle, which results in varying welding 
characteristics by virtue of the current flowing 
through a shorter or longer part of the wire and thus 
the voltage available for the arc varying. In order to 
obtain a good and repeatable position of the contact 

25 transfer in the nozzle, it is of great importance that 
the radius of curvature of the welding wire, brought 
about by, for example, winding on a reel, is kept 
within predefined limits. 

30 Various methods of increasing the life of the contact 
nozzles have been tried with varying success and at 
varying cost. One known method is to provide the 
contact nozzle with a lining made of harder material 
than the rest of the nozzle, preferably at the outlet 

35 end for the wire. This prevents enlargement of the 
outlet hole as a consequence of mechanical wear. If the 
lining is insulating as well, no electric erosion 
arises either, as a result of which the nozzle retains 
its ability to guide the welding wire for a 



- 3 - 



considerably longer time. A disadvantage is that the 
contact transfer has a distinct tendency towards 
becoming more migratory along the length of the nozzle 
with the consequence that the welding process becomes 
5 more unstable. 

Another method has been to stabilize the contact 
transfer with the aid of a spring element applied 
through a hole drilled radially from the side in the 
10 contact nozzle. This can provide a good and 
positionally stable current transfer. However, a 
disadvantage is the cost for both extra machining of 
the contact tube and mounting of the spring element. 

15 Object of the invention 

One object of the invention is to provide a solution to 
the problem of the life of contact nozzles for electric 
arc welding with continuous welding wire flowed through 

20 by current being too short. Another object is to 
provide a contact nozzle which contributes to 
stabilizing the welding process. A further object is to 
provide a contact nozzle with a low manufacturing cost 
in spite of good wear characteristics and welding 

25 process characteristics. The invention achieves these 
objects in ways described in the independent patent 
claims . 

Advantageous embodiments of the contact nozzles above 
30 are defined in the subclaims. 

Brief description of the drawings 

Fig. 1 is a cross sectional view taken along the line 
35 A-A of Fig. 2 of a contact nozzle according to the 
invention 

Fig. 2 is a side view from the inlet side of a contact 
nozzle according to the invention. 
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Fig. 3 is a lining sleeve for mounting in the outlet 
hole of a contact nozzle 



Fig. 4 is an embodiment of a spring element for 
5 mounting, from the inlet side, in a first portion of 
the length of a longitudinal through-hole in a contact 
nozzle. The resilient contact tongue 21 has been bowl- 
shaped to fit the welding wire. There are distance 
elements 22 , 23 to position the spring element both 
10 axially and radially in the hole. 

Fig. 5 is cross sectional view of a contact nozzle 
according to the invention showing the spring element 
acting on a welding wire passing through the contact 
15 nozzle in the indicated direction 

Description of embodiments 

The contact nozzle 1 comprises a contact tube 10 made 

20 of electrically conductive material with a longitudinal 
through-hole 4,5,6 for making it possible for the 
welding wire 30 to pass through it during welding. The 
contact tube 10 has an inlet end 2 through which the 
welding wire 30 can pass into the contact tube and an 

25 outlet end 3 through which the welding wire 30 is 
intended to pass out in the direction towards the 
workpiece. The longitudinal hole 4,5,6 has a greater 
cross-sectional area at the inlet end 2 compared with 
in a subsequent portion of the length 5 of the hole. 

30 Furthermore, the contact nozzle comprises a spring 
element 20 mounted in the contact tube from its inlet 
end intended to act on the welding wire as it passes 
through the contact nozzle with a force directed 
transversely to the feed direction of the wire so as 

35 thus to press the welding wire against the inside of 
the contact tube and thus to provide a constant contact 
point 31 between the welding wire and the contact 
nozzle. This reduces electric spark formation inside 
the contact tube 10 as there is always a contact point 
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31. It follows that electric erosion does not 
contribute to the output hole being widened and the 
guiding function of the contact nozzle for the welding 
wire being jeopardized in the same way as in 
5 conventional nozzles. 

During welding, the spring element presses the passing 
welding wire against one side of the inner side of the 
contact tube. On account of the curvature of the 

10 welding wire, the probable contact point between wire 
and contact tube is then either at the transition 6 
from the smaller cross-sectional 5 area of the through- 
hole to the greater cross-sectional area 4 or at the 
edge of the contact tube at the outlet end 3 of the 

15 hole. There may be contact at both these points. An 
advantageous embodiment with a view to further 
stabilization of the welding process may therefore be 
to provide means for eliminating one of these contact 
points. Such means may be an electrically insulating 

20 lining sleeve 9 in the outlet hole or alternatively at 
the narrowing 6 of the through-hole in the wire feed 
direction. Such lining sleeves should be made of harder 
material than the rest of the contact tube in order to 
resist mechanical wear caused by passage of the wire. 

25 It is also possible to coat one of these surfaces with 
an electrically insulating layer. It is then 
advantageous if this layer has good characteristics as 
far as wear is concerned. A very simple measure may be 
quite simply to make the contact tube so short that the 

30 radius of curvature of the wire does not allow the wire 
to reach the hole edge at the outlet end. 

For the same reason as above, it may be advantageous to 
manufacture the spring element 20 from electrically 
35 insulating material or at least from material with high 
resistivity, or alternatively the spring element can be 
coated with an electrically insulating layer. The same 
effect can be achieved if a thin insulating sleeve 
separates the contact tube from the spring element. By 



in this way preventing current from flowing through the 
spring element and thus heating it, the life of the 
spring may be expected to increase somewhat. 

The invention is not limited to the embodiments 
described but can also comprise other embodiments 
within the scope of the patent claims. 



